Recent photoluminescence data in Ga(As, P):N as-a function of P 
I. INTRODUCTiON
The isoelectronic-impurity nitrogen in III-V mixed-crystal alloys [particularly Ga(As, P)] has been studied intensively because of fundamental scientific and practical aspects of its optical properties'. it is strongly luminescent even in indirect-semiconductor host crystals. " This property, combined with the development of highquality vapor-phase epitaxial Ga(As, P) crystals and the ease of fabrication of P-+ junctions, has made possible the commercial production of yellow Ga(As, P):N light-emitting diodes, ' for ex -' ample. More fundamentally, nitrogen has been thought" to be a classic instance of short-range impurity (as opposed to the common "nydrogenic donors and acceptors in semiconductors).
Recent experimental data, ' ' however, indicate that the nitrogen potential in Ga(As, P) is more complicated than in the simple short-range (i.e. , Koster-Slater") of the energies of bound states in Ga(As, P) associated with the I' (n~) and X (n&) conduction-band minima which are produced by the long-range potential (V&) in the absence of the short-range isoelectronic potential (V, These values differ from those preferred by other workers, ' but suffice for our purposes. In order to study the influence of I on the band structure, we specify G by two different models used in previous work" "'0 (we consider only states in the gap, so that Im(G)~p, =0 at these energies). One model" is
where F~and F~denote the &-dependent energies of L and&, respectively, and U, is a potential parameter (not equivalent to V,) which is to be determined from experiment. Neither of the models in Eqs. (5) or (6) Fig. 3(a) Fig. 3(b) , we compare the energies calculated using the Green's-function models in Eqs. (5) 
